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INtRoductIoN
Whereas with the mutual dissolution (mixing) of lowmolecular-weight substances the volume of the mixture is always higher than the volume of each of its components individually [1] , the dissolution of low-molecular-weight substance in a polymer substance can proceed without any change in the volume of the polymeric substance. The purpose of the present work was to check this premise. According to a topological model of the structure of a polymeric substance [2] , it comprises a collection of elements of loss of order, which are defects of the molecular structure of the polymer (stable topological formations: nodes, folds, ends, and different entanglements of polymer chains). The long length of the polymer chains makes these topological structures very stable. These entanglements of macromolecules possess a certain size, which in the simplest case amounts to (1-3) × 10 -7 cm, and are distributed in the substance in which a short-range order is observed in the relative position of the monomer units. Low-molecular-weight substances dissolved in such a polymer are present in these elements, forming complexes. As this sorption proceeds by the filling of free volume elements available in the polymer, the total volume of the polymer specimen during sorption should be retained. However, with a fairly high concentration of low-molecular-weight substance, and especially at elevated temperatures, rearrangement of the structure of the polymer (swelling) is observed [3] . The transition from the first type of sorption to the second type occurs in a narrow concentration range of the dissolved substance.
In this work an investigation was made of the change in volume of a crystalline polymer, isotactic polypropylene, during sorption by the polymer of a lowmolecular-weight substance, decabromodiphenyl oxide loaded with bromine atoms (M w = 959 g), proceeding under mild conditions (T << T m ). Its chemical formula is C 12 Br 10 O. DBO was chosen on account of its high molecular weight.
ExPERIMENtal
Use was made of isotactic polypropylene (IPP) with a melting temperature of 165°C and MFI = 10-11 g/10 min, and decabromodiphenyl oxide (DBO) with a melting temperature of 300°C. Specimens of IPP were prepared by injection moulding (melt temperature 230-250°C, mould temperature 60°C, moulding pressure P = 110/80 MPa) in the form of elongated sheets of 6.05 and 5.85 cm length and 0.04 cm thickness. The specimens were saturated with DBO in vacuum at 60°C for 200 h until equilibrium was reached [3] . The density of the specimens before and after saturation was measured by hydrostatic weighing in ethyl alcohol (density of the alcohol 0.808 g/cm 3 ) at 25°C. Weighing was conducted on a Sartorius analytical balance, with a weighing accuracy of ±0.0005 g. UV spectra were obtained on a Gamma spectrophotometer. Table 1 gives values of the weight, density, and volume (mL/g) (average values from ten determinations of each quantity) of two types of different-size IPP specimens. While the weight m and density r of specimens increase appreciably on the sorption of DBO, from the data in Table 1 it follows that the volumes V = m × r do not change under the given conditions during sorption.
Thus, in accordance with our premise, the volume of the IPP polymer specimen did not change when the low-molecular-weight substance was dissolved in it up to a concentration of 0.022 g/g polymer (determined from UV spectra) at a temperature at which the apparent shape of the specimen is retained.
Thus, it has been shown that the sorption capacity of the polymer matrix under conditions of equilibrium sorption of a low-molecular-weight substance, proceeding without any change in the apparent shape of the polymer specimen, is determined as a result of "filling" by DBO molecules of the defective structural elements.
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